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Description 

The invention is in the field of immunotherapy. More specifically, it relates to controlling autoimmune 
diseases associated with particular regions of the major histocompatibility complex (MHO), such as those 

s encoding the Class if antigens, by suppressing the immune response(s) controlled by the region with an 
antagonist to interferon gamma (IFN-y). 

Autoimmune diseases are the result of an immune response directed against a seif antigen. Although 
the primary causes of these diseases are unknown, many of the diseases are associated with serologically 
defined alleles of the Human Leukocyte Antigen (HLA) complex, more specifically the alleles which encode 

70 the Class II antigenic molecules. The primary role of the Class II molecules, which include the HLA-D and 
HLA-DR antigens in humans and the la antigens in rodents, appears to be to mediate communication 
between immunocompetent cells. Thus, the induction of activated T helper lymphocytes requires presenta- 
tion of specific antigens by MHC class II antigen-positive cells. 

Induction of class II antigens seems to be relevant to certain pathologic states. Thus, epithelial cells 

75 which are normally HLA-class II negative, express these molecules in patients with several autoimmune 
diseases, such as Graves' disease. Hashimoto's thyroiditis, insulin dependent diabetes meliitus and primary 
biliary cirrhosis. 

Interferon gamma (IFN-7) leads to enhancement of synthesis and surface expression of MHC class II 
antigens in a wide variety of cell types, both in mice and humans. Induction of these MHC antigens by IFN- 

20 7 may occur in several cell types that otherwise express low or undetectable levels of la molecules. 
Acquisition of antigen-presenting capacity after in vitro induction of la expression has been demonstrated 
for murine macrophages, rat astrocytes, human vascular endothelial cells and dermal fibroblasts. However, 
other lymphokines and cellular factors in addition to IFN-7, such as interferon-a and interferon-jS as well as 
interleukin-4 (BSF-1), have also been shown to stimulate class II MHC expression. 

25 Possible methods of treating or preventing the expression of autoimmune diseases involve immunosup- 
pression. Immunosuppression is commonly achieved through treatment with a means and/or agent such as 
radiation, antimitotics, heterologous antilymphocyte sera, heterologous anti-T cell antibodies, adrenal 
steroids, and cytotoxic chemicals. These treatments are nonspecific in the sense that they suppress the 
entire immune system rather than a single immune response. A major side effect of nonspecific im- 

30 munosuppression is immunodeficiency, which leaves the treated individual highly susceptible to bacterial, 
viral, and fungal infections that would otherwise be manageable, but are under the circumstances life- 
threatening. 

Antibodies are the most inherently specific natural immunosuppressive agents. Antibody regulation of 
the mouse immune system has been reported by Greene et al. (1977), Proc. Natl. Acad. Sci. U.S.A. 74, 

35 5118 and Meruelo et al. (1980), Proc. Natl. Acad. Sci. U.S.A 77, 2178. Their experiments indicated that 
different anti-la sera could both increase and decrease tumor growth in vivo. This correlated with 
suppression or enhancement of the specific immune response. In vivo administration of monoclonal 
antibodies specific for an la region gene product induced remission in NZB/W F1 mice with moderate renal 
disease. Adelman et al. (1983), J. Exp. Med. 158, 1350. These mice are a model for systemic lupus 

40 erythematosus. Anti-la monoclonal antibodies have also been given to animals in several other autoimmune 
disease models. This treatment was effective in experimental allergic encephalitis (a model for the human 
disease, multiple sclerosis)(Steinman et al. (1981), Proc. Natl. Acad. Sci. U.S.A. 78, 711), in experimentally 
induced myasthenia gravis (Waldor et al.(1983), Proc. Natl. Acad. Sci. U.S.A. 80, 2713), and in spontaneous 
autoimmune diabetes and thyroiditis in BB/W rats (Boitard et al. (1985), Proc. Natl. Acad. Sci. U.S.A. 82, 

45 6627). 

Vogel et al. (J. of Immunology, 1986, 136, pp 2917) have reported studies comparing the effect of 
monoclonal antibodies specific for murine interferon-7 on the expression in vitro of fibroblast Fc receptors 
and on the induction of la antigen expression. They report that 10 to 50 times more antibody was required 
to inhibit Fc receptor vs la antigen expression. 

so Antibody immunosuppressive therapy is used in certain instances in humans, such as for preventing 
Rh-related erythroblastosis fetalis. This mode of treatment, however, is limited to diseases in which the 
offending antigen is known, and a specific human antiserum is available. 

The prime objective of the present invention is to provide a technique for treating genetically controlled, 
MHC associated auto-immune diseases via selective immunosuppression. 

55 The invention is based upon the discovery that treatment with an antagonist to IFN-7, more specifically, 
an antibody directed against IFN-y, delayed and alleviated the symptoms of an MHC linked auto-immune 
disease in mammals. Accordingly, one aspect of the invention is the use of an agent which interferes with 
physiological activity of 7-interferon (IFN-7) in the manufacture of a medicament for use in an im- 
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munotherapeutic method for treatment of an individual to control a disease associated with an MHC-linked 
immune response gene of the individual. 

Another aspect of the invention is the use of antibodies against 7-interferon (IFN-7) in the manufacture 
of a medicament for use in an immunotherapeutic method for treatment of an individual to control a disease 
5 associated with an MHC-linked immune response gene of the individual. 

Still another aspect of the invention is a unit dosage form for treatment of the above-described 
individuals. The unit dosage form is comprised of antibodies against IFN-7 combined with a pharmaceuti- 
cal^ acceptable vehicle. The amount of antibodies in the dosage form is sufficient to substantially lessen 
manifestation of the disease. Manifestation of the disease may be determined by clinical symptoms 
10 associated with the disease, and/or by the presence of antibodies directed against a self-product, said 
antibodies being associated with the disease, and being absent in healthy individuals. 

Figure 1 presents a graph showing the survival of NZB/WFi female mice treated with IFN-7. 

Figure 2 presents a graph showing the prolonged survival of NZB/WFi mice treated with anti-IFN-7 
monoclonal antibodies. 

75 Figure 3(a) presents a graph showing the cumulative frequency of significant proteinuria in NZB/WFi 
mice treated with IFN-7, compared to treatment with anti-IFN-7 monoclonal antibodies. 

Figure 3(b) present a bar graph showing the effect of various treatments on the appearance of anti-DNA 
antibodies. 

The practice of the present invention will employ, unless otherwise indicated, conventional techniques 
20 of molecular biology, microbiology recombinant DNA, and immunology, which are within the skill of the art. 
Such techniques are explained fully in the literature. See, e.g., Maniatis, Fritsch and Sambrook, MOLECU- 
LAR CLONING: A LABORATORY MANUAL (1982); DNA CLONING, Volumes I and II (D.N. Glover ed. 
1985); OLIGONUCLEOTIDE SYNTHESIS (M.J. Gait ed. 1984); NUCLEIC ACID HYBRIDIZATION (B.D. 
Hames and S.J. Higgins, eds. 1984); TRANSCRIPTION AND TRANSLATION (B.D. Hames and S.J. Higgins, 
25 eds 1984); ANIMAL CELL CULTURE (R.K. Freshney, ed. 1986); IMMOBILIZED CELLS AND ENZYMES (IRL 
press, 1986); B. Perbal, A PRACTICAL GUIDE TO MOLECULAR CLONING (1984); the series, METHODS 
IN ENZYMOLOGY (S. Colowick and N. Kaplan, eds., Academic Press, Inc.), and HANDBOOK OF 
EXPERIMENTAL IMMUNOLOGY, Volumes l-IV (D.M. Weir and C.C. Blackwell, eds., 1986, Blackwell 
Scientific Publications). 

30 In describing the present invention, the following terminology will be used in accordance with the 
definitions set out below. 

The "Major Histocompatibility Complex" (MHC) denotes a region of the genome which encodes 
proteins involved in immunological recognition. The MHC complex in humans is termed the "HLA" 
complex, and in mice is termed the H-2 complex. 
35 "Class II antigens or molecules" refer to those encoded within the HLA-D or HLA-DR locus in humans, 
within the I region in mice, and comparable regions in other species. 

"Gamma interferon (IFN-7)" refers to that interferon polypeptide which is produced by T lymphocytes 
upon induction with mitogens, or upon antigenic stimulation of sensitized cells' it refers to the polypeptide in 
its varied glycosylated forms, as well as to the unglycosylated polypeptide, all of which may be synthesized 
40 naturally, or by recombinant techniques. 

"Antagonist to IFN-7" refers to an agent which interferes with the physiological activity of IFN-7 by any 
mechanism, including, for example, preventing the binding of IFN-7 to a cellular receptor, preventing the 
synthesis of an IFN-7 cellular receptor, or preventing the synthesis of IFN-7. Antagonists to IFN-7 include 
antibodies to IFN-7 and to the cellular receptor(s) for IFN-7 activity, and drugs which inhibit IFN-7 activity. A 
45 peptide may be part of the IFN-7 polypeptide sequence, part of the receptor sequence or a mimitope. 

"Mimitope" is a peptide which has the spatial structure of a biologically important site, e.g., an epitope, 
or an enzyme active site, or a receptor binding site. 

"Peptide" refers to a polyamino acid chain wherein the amino acids are linked by peptide bonds. 
Peptide does not connote size, and for the purposes herein is used interchangeably with oligopeptide and 
50 polypeptide. In addition, peptide does not define the structural modifications, including glycosylation. Hence, 
a polypeptide may or may not be glycosylated. 

"Antibody" refers to a member of a family of glycosylated proteins called immunoglobulins, which can 
specifically combine with an antigen 

"Antigen" refers to a protein or peptide compound which will produce antibody formation without 
55 chemical modification. 

"Epitope" refers to the actual site of antibody recognition of the antigen. The term is also used 
interchangeably with "antigenic determinant" or "antigenic determinant site". 
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"Carrier" is a material to which the antigen is bound or conjugated, and which presents it as a 
recognizable immunogen to the immune system. 

"Conjugate" refers to an antigen or hapten chemically bonded to a carrier; a conjugate can contain 
other groups, as well. 

5 The term "control" and conjugates thereof that are used herein to describe the purpose and/or result of 
the treatment are intended to mean prophylaxis and/or therapy. Accordingly the invention may be used to 
prevent or alleviate a disease associated with a particular immune response allele of the MHC of the 
individual being treated. 

It is known that all mammals and probably all vertebrates possess basically equivalent MHC systems, 
to and the immune response genes are linked to the MHC. The invention may, therefore, be used to treat 
autoimmune diseases in vertebrate animals, particularly in mammals. It is expected that the im- 
munotherapeutic method of the invention will be used primarily in humans, as well as in domestic, pet, and 
sport animals. 

Associations between the human MHC, denoted HLA and susceptibility to diseases are reported in the 
75 HLA and disease Registry which is kept and published in Copenhagen by Ryder and Svejgaard. Such 
associations are determined by comparing the HLA types of a diseased population with the HLA types of a 
healthy population. Many diseases are associated with more than one HLA specificity. Most associations 
have involved the D region of the HLA. Some are race specific. The association of a particular HLA allele 
with susceptibility to a disease is usually dominant. The following Tables present a list of diseases which 
20 are known to be associated with specific HLA antigens (Table 1), and the antigen(s) showing the strongest 
association with a particular disease (Table 2). See Thomson in Handbook of Experimental Immunology, 
volume 3: Genetics and Immunology (Herzenberg, Blackwell, and Herzenberg eds. 1986, Blackwell 
Scientific Publications, pp.1 02.1 -102.1 2). 

25 
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Table 1 

Diseases Known to be Associated 
with Specific H^A Antigens 



Rheumatology 
Ankylosing spondylitis 
Reiter's disease 
Yersinia arthritis 
Salmonella arthritis 
Shigella arthritis 
Psoriatic arthritis 
Juvenile rheumatoid 

arthritis 
Acute anterior uveitis 
Rheumatoid arthritis 
Rheumatic heart disease 

Neurology 

Multiple sclerosis 
Optic neuritis 
Myasthenia gravis 
Paralytic poliomyelitis 

Dermatology 
Psoriasis vulgaris 
Dermatitis herpetiformis 
Pemphigus vulgaris 
Behcet's disease 
Recurrent herpes labialis 
Alopeica areata 

Allergology 
Dust allergy 

Rye grass group I allergy 
Avian hypersensitivity 
Hay fever 
Ragweed allergy 
Grass pollinosis 



Endocrinology 

Juvenile insulin-dependent 

diabetes 
Thyrotoxicoses (Graves' 

disease) 
Hashimoto's thyroiditis 
de Quervain's thyroiditis 
Congential adrenal 

hyperplasia 
Idiopathic Addison's disease 

Gastroenterology 
Coeliac disease 
Pernicious anaemia 
Atrophic gastritis 
Autoimmune chronic active 

hepatitis 
Hepatitis B associated 

chronic active hepatitis 

Immunopathology 
Systemic lupus 
erythematosus 
Sicca syndrome 
Goodpasture's syndrome 
IgA nephropathy 
C 2 deficiency 

Malignant diseases 
Retinoblastoma 
Hodgkin's disease 
Acute lymphatic leukemia 
Nasopharyngeal carcinoma 
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Table 2 



Antigen Association Data for Some of the HLA-Associated Diseases 


utsease 


Ml A 


raiienis 


Controls 


Relative risk 


Attributable 












risk (5) 


Hodgkin's disease 


A1 


40 


32.0 


1.4 


0.12 


Idiopathic haemochromatosis 


A3 


76 


28.2 


8.2 


0.67 


Behcet's disease 


B5 


41 


10.1 


6.3 


0.34 


Congenital adrenal hyperplasia 


B47 


9 


0.6 


15.4 


0.08 


Ankylosing spondylitis 


P07 

D£.f 


on 


Ci A 

9.4 


0"7 A 

87.4 


0.89 


Reiter's disease 


D07 


79 


t\ A 

9.4 


37.0 


0.77 


Acute anterior uveitis 


B27 


52 


9.4 


10.4 


0.47 


Subacute thyroiditis 


B35 


70 


14.6 


13.7 


0.65 


Psoriasis vulgaris 


Cw6 


87 


33.1 


13.3 


0.81 


Dermatitis herpetiformis 


D/DR3 


85 


26.3 


10.8 


0.72 


Coeliac disease 


D/DR3 


79 


26.3 


15.4 


0.80 


Sicca syndrome 


D/DR3 


78 


26.3 


9.7 


0.70 


Idiopathic Addison's disease 


D/DR3 


69 


26.3 


6.3 


0.58 


Graves 1 disease 


D/DR3 


56 


26.3 


3.7 


0.42 


Insulin-dependent diabetes 


U/Uno 




on o 

28.2 


3.3 


0.39 




D/DR4 


75 


32.2 


6.4 


0.63 




D/DR2 


10 


30.5 


0.2 




SLE 


D/DR3 


70 


28.2 


5.8 


0.58 


Multiple sclerosis 


D/DR2 


59 


25.8 


4.1 


0.45 


Optic neuritis 


D/DR2 


46 


25.8 


2,4 


0.27 


Rheumatoid arthritis 


D/DR4 


50 


19.4 


4.2 


0.38 


IgA nephropathy 


D/DR4 


49 


19.5 


4.0 


0.37 


Hydralazine-induced SLE 


D/DR4 


73 


32.7 


5.6 


0.60 


Hashimoto's thyroiditis 


D/DR5 


19 


6.9 


3.2 


0.13 


Pernicious anaemia 


D/DR5 


25 


5.8 


5.4 


0.20 


Pauciarticular onset juvenile rheumatoid arthritis 


D/DR5 


50 


16.2 


5.2 


0.40 



35 

It has been hypothesized that the inappropriate expression of MHC class II molecules by epithelial or other 
cells might enable these cells to present their own surface molecules to autoreactive T cells, and thus make 
an important contribution to the initiation and potentiation of the autoimmune process. Bottazzo et al. (1983), 
Lancet 2, 1115. In addition, it seems possible that the induction of la antigens is due to release of IFN-7 by 

40 activated T cells. Moreover, it has been found that rat astrocytes induced in vitro to express la by IFN-7 
were able to present myelin basic protein to encephalitogenic T cell lines in an MHC-restricted manner. 
Fontana et al. (1984). Nature (London) 307, 273. Thus, IFN-7 may play a role in up-regulating the 
autoimmune process, and blocking the effect of IFN-7 may down-regulate this process. 

According to the invention, autoimmune diseases associated with the regions of the HLA locus 

45 encoding class II molecules are controlled by selective immunosuppression using antagonists of IFN-7 
which prevent the physiological response(s) induced by IFN-7, more specifically, those responses which are 
involved in the up-regulation of the autoimmune process. Antagonists of IFN-7 include, for example, drugs 
and peptides which suppress the synthesis of IFN-7, such as neuropeptide hormones or peptides which are 
immunoreactive with neuropeptide hormones, the regulation of IFN-7 by ACTH and a peptide which is 

so immunoreactive with ACTH has been discussed by Johnson et al (1984), J. Immunol. 132, 246. 

Antagonists of IFN-7 also includes molecules, for example, peptides, which prevent or inhibit the 
interaction of IFN-7 with a cellular receptor involved in the up-regulation of the autoimmune response. 
Examples of this type of antagonist include peptides which mimic the tertiary conformation of IFN-7 and 
thereby are either competitive, noncompetitive, or uncompetitive inhibitors of IFN-7 with respect to receptor 

55 binding. Also included are antibodies to IFN-7, and antibodies to the IFN-7 cellular receptor. These 
antibodies may be polyclonal or, preferably, monoclonal. In addition, they may be chimeric molecules 
incorporating light and heavy chain region from different species, and which are expressed from recom- 
binant DNAs. See, for example, Tan et al (1985), J. Immunol. 135, 3564. An example of this type of 
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antibody could be one in which the hypervariable regions form non-human antibodies are inserted into the 
human V H or V L framework sequences. 

Antibodies directed against IFN-7 may be made by any of the known techniques, using IFN-7, or 
immunogenic peptides of IFN-y, as the immunogen. IFN-7 used as the immunogen may be synthesized 

5 naturally, e.g., by induction of peripheral blood lymphocytes by phytohemaglutinin and phorbol myristic 
acetate, and purified. A procedure for the induction of human IFN-7 and its purification have been described 
by Yip et al. (1982), Science 215, 411. Alternatively, IFN-7 or its immunogenic peptides may be synthesized 
by recombinant techniques. Recombinant IFN-7 is available. See, e.g., Zlotnik et al. (1983), J. Immunol. 
131 , 2814. Immunogenic peptides of IFN-7 also may be chemically synthesized. In instances wherein the 

10 synthesized peptide is correctly configured so as to provide the correct epitope, but too small to be 
immunogenic, the peptide may be linked to a suitable carrier to form a conjugate. 

A number of techniques for obtaining such linkage are known in the art, including the formation of 
disulfide linkages using N-succinimidyl-3-(2-pyridylthio) propionate (SPDP) and succinimidyl 4-(N-mal- 
eimidomethyl) cyclohexane-1-carboxylate (SMCC). (If the peptide lacks a sulfhydryl, this can be provided 

75 by addition of a cysteine residue.) These reagents create a disulfide linkage between themselves and 
peptide cysteine residues on one protein and an amide linkage through the «-amino on a lysine, or other 
free amino group in the other. A variety of such disulfide/amide-forming agents are known. See, for 
example, Immun. Rev. (1982) 62, 185. Other Afunctional coupling agents form a thioether rather than a 
disulfide linkage. Many of these thioether-forming agents are commercially available and include reactive 

20 esters of 6-maleimidocaproic acid, 2-bromacetic acid, 2-iodoacetic acid, 4-{n-maleimidomethyl)cyclohexane- 
carboxylic acid, and the like. The carboxyl groups can be activated by combining them with succinimide or 
1-hydroxy-2-nitro-4-sulfonic acid, sodium salt. The foregoing list is not meant to be exhaustive, and 
modifications of the named compounds can clearly be used. 

Any carrier may be used which does not itself induced the production of antibodies harmful to the host, 

25 such as the various serum albumins, tetanus toxoids, or keyhole limpet hemocyanin (KLH). 

If polyclonal antibodies are desired, a selected mammal, (e.g., mouse, rabbit, goat, horse, etc.) is 
immunized with IFN-7 or its immunogenic peptide or conjugate. Serum form the immunized animal is 
collected and treated according to known procedures. If serum containing polyclonal antibodies to IFN-7 
contains antibodies to other antigens, the IFN-7 can be purified by immunoaffinity chromatography, using 

30 known procedures. 

The general methodology for making monoclonal antibodies by hybridomas is well known. Monoclonal 
antibodies directed against IFN-7 may be made from antibody expressing hybridomas by such procedures 
as those described by Kohler and Milstein (1975), Nature 356, 497, Levy and Dilley (1978), Proc. Natl. 
Acad. Sci. U.S.A. 75. 4211; and Ollson and Kaplan, Proc. Natl. Acad. Sci., U.S.A. 77, 5429-5431. Briefly, 

35 these processes involve fusing myeloma cells and lymphocytes with a fusogen, typically polyethylene 
glycol. The fused cells or hybridomas are then expanded in a nutrient medium such as HAT medium. The 
cells surviving the incubation are assayed for production of the desired antibody and positive cells are 
sorted and cloned by known techniques. The monoclonal antibodies expressed by the clones may be 
harvested and purified by known techniques. Myeloma cell lines that may be used in the process are known 

40 and available. The lymphocytes, typically either spleen cells of B cells, are obtained from individuals 
immunized with IFN-7, and which have a high titer of the desired anti-IFN-7 antibody. 

Although xenogeneic antibodies may be used in the invention, it is preferable to use allogenic 
antibodies to reduce the likelihood of the antibodies themselves inducing the immune response from the 
host. An allogenic monoclonal antibody is one that is expressed by a hybridoma made by fusing cells from 

45 the same animal species as the host. The antibodies may be from one or more immunoglobulin classes 
(IgM, IgG, IgA, IgD, or IgE) depending upon the particular disease and individual involved. Antigen binding 
fragments (Ffab'fe, Fab, Fab\ Fv) of IgG monoclonal antibodies may also be used in appropriate situations, 
for instance, where it is desired to reduce the likelihood of complement fixation. As used herein the term 
"monoclonal antibody" is intended to include such fragments as well as whole immunoglobulins. 

50 The anti-IFN-7 antibodies are preferably administered to the individuals in a manner that will maximize 
the likelihood of the antibody reaching the IFN-7, binding to it, and thereby blocking its effect on stimulating 
the inappropriate expression of MHC Class II molecules that appears to underlie autoimmune diseases. 
Being proteins, the antibodies will normally be administered parenterally, preferably intravenously. Since 
they may react with white blood cells, they will preferably be administered slowly, either from a 

55 conventional IV administration set or from a subcutaneous depot. In a mouse model for systemic lupus 
erythematosus, a does of anti-IFN-7 antibody of 2 mg/mouse/week for three months was sufficient to delay 
the expression of the disease. (See the Examples section.) The dose for individuals of different species and 
for different autoimmune diseases is determined by measuring the effect of th anti-IFN-7 antibody on the 
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lessening of those parameters which are indicative of the autoimmune disease being treated. The dose of 
anti-lFN-y may have to be repeated periodically depending upon the particular disease. Moreover, since the 
effects of many autoimmune diseases are considered irreversible, e.g., destruction of the insulin-producing 
islets of the pancreas during insulin dependent diabetes mellitus (IDDM), treatment of the susceptible 

5 individual will be prior to full manifestation of the disease, and possibly prior to the onset of the disease. 
Whether or not a disease is fully manifested may be determined by monitoring clinical symptoms, as well 
as the presence of specific antibodies associated with the autoimmune disease. A method for diagnosing 
individuals who are susceptible to an autoimmune disease prior to onset of the disease is presented in a 
commonly owned copending patent application, EP-A-286, 447. When used as prophylaxis it may be 

io possible to administer short courses of antibody or antibodies semiannually or annually. In treating an 
existing disease it is expected that the antibody or antibodies will be administered more frequently as 
needed. For autoimmune diseases that are known to be triggered or aggravated by particular environmental 
factors which increase the level of IFN-7, the dosage regimen will be scheduled accordingly. 

When administered parenteral^ the antibodies will be formulated in a unit dosage injectable form 

15 (solution, suspension, emulsion) in association with a pharmaceutical ly acceptable parenteral vehicle. Such 
vehicles are inherently nontoxic and nontherapeutic. Examples of such vehicles are normal saline, Ringer's 
solution, dextrose solution, and Hanks' solution. Nonaqueous vehicles such as fixed oils and ethyl oieate 
may also be used. A preferred vehicle is 5% dextrose/saline. The vehicle may contain minor amounts of 
additives such as substances that enhance isotonicity and chemical stability, e.g., buffers and preservatives. 

20 The antibody is preferably formulated in purified form substantially free of aggregates and other proteins at 
concentrations of about 5 to 30 mg/ml, preferably 10 to 20 mg/ml. 
The following examples further illustrate the invention. 

Examples 

25 

I. Treatment of NZB/W F1 Mice with IFN-7 or with Anti-IFN-7 Monoclonal Antibodies: A Model for Systemic 
Lupus Erythematosus in Humans 

The F1 hybrids of autoimmune New Zealand Black (NZB) mice and the phenotypically normal New 
30 Zealand White (NZW) mouse strain develop severe systemic autoimmune disease, more fulminant than that 
found in the parental NZB strain. These mice manifest several immune abnormalities, including antibodies 
to nuclear antigens and subsequent development of a fatal, immune complex-mediated glomerulonephritis 
with female predominance, remarkably similar to system lupus erythematosus (SLE) in humans. Knight and 
Adams (1978), J. Exp. Med. 147, 1653. 
35 In both the human and murine forms of the disease, a strong association with MHC gene products has 
been reported. HLA DR2 and HLA DR3 individuals are at a higher risk than the general population to 
develop SLE (Reinertsen et al. (1978), N. Engl. J. Med. 299, 515), while in NZB/W Fi mice (H-2 dft, ) i a gene 
linked to the haplotype derived from the NZW parent contributes to the development of the lupus-like 
nephritis. 

40 

LA. Treatment with IFN-y: Effect on the Survival of NZB/W F1 Mice 
I.A.1 . Treatment of Four Month Old Mice with IFN-7 

45 Two groups of 25 female NZB/W F1 mice, four months of age, received recombinant IFN-7 or 

equivalent volumes of phosphate-buffered saline (PBS) over a period of three months. The mice were four 

months of age at the beginning of treatment. As an additional control group, 16 age- and sex-matched mice 

of the parental strain NZW were similarly treated with IFN-7. 

Murine IFN-7 manufactured in E. coli by recombinant technology according to the procedure of Gray 
so and Goeddel was kindly provided by Dr. Michael Shepard, Genentech, Inc. The procedure of Gray and 

Goeddei (1983) for the production of IFN-y using recombinant techniques is found in Proc. Natl. Acad. Sci. 

U.S.A. 80, 5842, and is hereby incorporated by reference herein. Each mouse was given interperitoneal 

injections of 5 x 10* units of IFN-7 of PBS 3 times weekly for three months. 

Figure 1 presents a graph showing th survival of NZB/W F1 mice treated with IFN-7. The closed 
55 circles represent NZB/W Ft mice treated with IFN-7; the open circles represent the age- and sex-matched 

NZB/W Ft mice treated with PBS; and the open triangles represent the NZW parental strain treated with 

IFN-7. The arrows indicate the time period of the treatment. 
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As seen in Figure 1 , death occurred at an earlier age in the group of NZB/W Fi mice that received IFN- 
7 compared to the PBS control mice. The difference in survival between treated and control mice was 
statistically significant (p 0.001). In the IFN-7-treated group, 75-80% of NZB/W F1 mice were dead by 8 
months. In contrast, in the PBS control NZB/W F1 group, the mice had only begun to die at 8 months, and 
5 at 9.5 months 50% of this group of mice were still surviving. The lifespan of the NZW control group was not 
affected by the IFN-7 treatment. 

I.A.2. Treatment of Mice of Different Ages with IFN-7 

70 The treatment protocol was as in I.A.1., except that treatment with IFN-7 was initiated at different ages, 
ranging between 2-1/2 to 6 months. This treatment accelerated mortality when compared to age-matched 
control groups. When IFN-7 treatment started at 6-1/2 months, using the same protocol, no significant 
difference in lifespan was observed between the group treated with IFN-7 and controls. 

15 LB. Treatment with Anti-IFN-7 Monoclonal Antibodies 

Groups of age matched female mice were treated intraperitoneal^ with monoclonal anti-IFN-7 either at 
2mg x 3 per week, or at 2 mg once per week; control groups of age-matched female mice were treated 
intraperiotoneally with PBS, or with nonrelevant monoclonal antibody. All mice were four months old at the 
20 beginning of treatment. 

DB-1 monoclonal anti-IFN-7 antibodies (DB-1) were purified from ascites fluid of Balb/c mice injected 
with 10 7 DB-1 hybridoma cells. DB-1 cells were obtained from the TNO Primate Center, the Netherlands. 
Antibodies were purified by 40% ammonium sulfate precipitation (twice) followed by chromatography on a 
DEAE-Sephacel column. 

25 The ability of DB-1 to inhibit IFN-7-induced la expression was assayed in vitro on the murine 
myelomonocytic cell line WEHI-3. Treatment of these cells with murine IFN-7 for 24-48 hours induces the 
expression of la antigens on their surface. King and Jones (1983), J. Immunol. 131, 315. Treatment of 
WEHI-3 cells with 10 U/ml of murine IFN-7 in the presence of DB-1 at 0.5 mg/ml caused inhibition of about 
70% of la expression as detected with fiuorescein-conjugated MK-D6 (anti-la d ) monoclonal antibody on a 

30 fluorescence-activated cell sorter (FACS IV). 

I.B.1 . Effect on the Survival of NZB/W Fi Mice 

Figure 2 shows the improved survival rate of mice treated with DB-1 . The closed triangles indicate mice 
35 treated with PBS; the open circles indicate mice treated with the nonrelevant monoclonal antibody; the 
closed squares indicate mice treated with DB-1 at 2mg x 3 per week; and the open squares indicate mice 
treated with DB-1 at 2 mg once per week. 

As shown in Figure 2, at the age of 1 1 months, 80-85% of the mice in both control groups were dead. 
In contrast, 95% of the mice in both DB-1-treated groups were alive at this time. There was no difference 
40 found between mice given weekly 2 mg injections of DB-1 compared to those receiving 2 mg antibody 3 
times per week. 

I.B.2. Effect on the Development of Significant Proteinuria 

45 Proteinuria was measured colorimetrically by the use of Uristix (Miles Laboratories, Inc., Elkhart, IN). 
This produces an approximation of proteinuria as follows: trace, 10 mg/dl; 1 + , 30 mg/dl; 2 + , 100mg/dl; 3 + , 
300 mg/dl; and 4 + , 1000 mg/dl. Measurements of proteinuria were performed by an observer who had no 
knowledge of the treatment given. 

Figure 3(A) shows the cumulative frequency of significant proteinuria resulting after treatment with IFN-7 

so (closed circles), PBS or nonrelevant monoclonal antibody (open circles), or monoclonal anti-IFN-7 (DB-1) 
either three times per week (closed squares) or once per week (open squares). There were no significant 
differences found between PBS versus nonrelevant antibody-treated animals; therefore, they are presented 
together as a single control group. In order to reflect more accurately the development of renal disease in 
all mice (alive and dead), a correction factor was introduced. Thus, each point reflects the current level of 

55 proteinuria as well as the last measurement of proteinuria in deceased mice. Arrows indicate the time period 
of the different treatments. 

As seen in Figure 3(A), the development of high grade proteinuria was significantly delayed by 
treatment of the mice with DB-1 and stimulated by treatment with IFN-7. At 8 months the development of 
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high grade proteinuria was not detected in the DB-1 mice, while approximately 30% of the control mice and 
approximately 80% of the IFN- 7 treated mice had high-grade proteinuria. In addition, the onset of high- 
grade proteinuria was delayed five months by the DB-1 treatment. In fact, the onset of high-grade 
proteinuria was not detected until 3 months after the treatment with DB-1 had ceased, raising the possibility 
5 that continued treatment with DB-1 may have further prevented the development of high-grade proteinuria. 
The delaying effect of DB-1 on high-grade proteinuria parallels its dramatic effect on survival, as shown 
supra. 

I. B.3. Effect on the Appearance of Anit-DNA Antibodies 

10 

The presence of anti-DNA specific antibodies in NZB/W Ft mice were determined by using a 
modification of a linked immunosorbent assay (ELISA) described by Zouali and Stollar (1986), J. Immunol. 
Methods 90, 105. More specifically, polystyrene microtiter plates were irradiated with UV germicidal lamps 
for 12 hours followed by incubation with 100 ul of nucleic acid solution (10ug/ml) in PBS, for 2 hours at 

75 room temperature (RT). Serum samples were incubated for 1 hr at RT. Bound antibodies were revealed with 
peroxidase-conjugated goat anti-mouse IgG (Tago, Inc., Burlingame, CA). Absorbance at 405 nm was read 
with a multiscan automatic spectrophotometer (Dynatech). 

Figure 3(B) shows the effect of treatment with DB-1 and with IFN-7, as compared to controls, on the 
appearance of anti-DNA antibodies. The open bars represent the mean age at which anti-DNA antibodies 

20 were detected in the various groups, while dashed bars represent the mean age at which peak levels of 
anti-DNA antibody occurred. Note: at the age when anti-DNA antibody was detected, the difference between 
the PBS and IFN-7-treated groups is not significant, while the difference between PBS and DB-1 treated 
groups is significant (p 0.05), The differences in age at peak levels between PBS-treated versus IFN-7 or 
DB-1 -treated groups are significant (p 0.005 and p 0.0005, respectively). 

25 As shown in Figure 3(B), treatment with DB-1 delayed both the age at which anti-DNA antibodies were 
first detected and the age at which maximum levels of anti-DNA antibodies appeared. In both the IFN-7- 
treated and the control mice, anti-DNA antibodies were first detected at about 5 months of age, as 
compared to between 6 and 7 months for the DB-1 -treated mice. Maximum levels of DNA antibodies were 
seen at approximately 11 months in the DB-1 -treated mice, whereas the appearance of maximum levels 

30 was at approximately 7 months and 8 months for the IFN-7-treated and control mice, respectively. 

II. Treatment of SJL/J Female Mice Immunized with Acetyl Choline Receptor Protein (AcChoR), with Anti- 
IFN-7 Antibodies: A Model System for Myasthenia Gravis in Humans 

35 Myasthenia gravis is one of several human autoimmune diseases linked to HLA-D. Safenberg et al. 
(1978), Tissue Antigens 12, 136; McDevitt and Engelman (1977) Arth. Rheum. 20, 59. In myasthenia gravis, 
antibodies to the acetyl choline receptors (AcChoR) impair neuromuscular transmission by mediating loss of 
AcChoR in the postsynaptic membrane. Kao and Drachman (1977), Science 196, 527; Heinemann et al. 
(1977), Proc. Natl. Acad. Sci. U.SA 74, 3090. 

40 SJLAJ female mice are a model system for human myasthenia gravis. Waldor et al. (1983) 80, 2713. In 
these animals, experimental autoimmune myasthenia gravis (EAMG) is induced by immunizing the mice 
with soluble AcChoR protein from another species. Susceptibility to EAMG is linked in part to the MHC and 
has been mapped to the I region within H-2. Christadoss et al. (1979), J. Immunol. 123, 2540. 

45 II A Methods of Inducing Antibodies to AcChoR and of Inducing Clinical EAMG 

AcChoR protein is purified from Torpedo californica and assayed according to the method of Waldor et 
al. (1983). Proc. Natl. Acad. Sci. U.SA, 2713. 

EAMG is induced in SJUJ mice by immunization with AcChoR. More specifically, emulsified AcChoR, 
so 15 ug in complete Freund adjuvant is injected intradermal^ among six sites on the back, the hind foot 
pads, and the base of the tail. Animals are reimmunized with this same regimen 4 weeks later. 

II.B. Treatment of AcChoR Immunized SJIVJ mice with Anti-IFN-7 Antibodies 

55 Treatment of the mice is as follows. Animals are divided into three matched groups. Treatment with 
anti-IFN-7 antibody is as follows: group 1 is treated prior to the initial immunization with AcChoR, group 2 is 
treated between the first and second immunization, and group 3 is treated immediately after the second 
immunization. Control groups of animals are treated according to this schedule, substituting PBS or 
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irrelevant monoclonal antibody for anti-IFN-7 antibody. 

II. B.1. Effect of the Treatment of the Titer of Anti-AcChoR Antibodies 

5 Anti-AcChoR antibody levels are measure by a microtiter ELISA assay as described in Waldor et al., 
supra. More specifically, The standard reagent volume is 50 ul per well. Reagents are usually incubated in 
the wells for 2 hr at RT. Five mg of AcChoR diluted in bicarbonate buffer, pH 9.6, is added to each well. 
After incubation with AcChoR, the plates are rinsed four times with a wash solution consisting of phosphate- 
buffered saline containing 0.05% Tween and 0.05% NaN 3 . Mouse sera are diluted in 0.01 M PBS (pH 7.2), 

70 1.5 mM MgCb, 2.0 mM 2-mercaptoethanoI, .05% Tween-80, .05% NaNa (P-Tween buffer) and incubated on 
the plate. After the plate is washed, 0-galactosidase-conjugated sheep anti-mouse antibody diluted in P- 
Tween buffer is added to each well. After a final washing, the enzyme substrate, p-nitrophenyl-galac- 
topyranoside is added to the plate, and the degree of substrate catalysis is determined from the absorbance 
at 405 nm after 1 hr. 

75 Anti-AnChoR antibodies are expected to be present in the immunized untreated mice as compared to 
nonimmunized mice. Treatment with anti-IFN-7 is expected to significantly reduce the titer of anti-AcChoR 
antibodies. Mice treated with PBS and with an irrelevant monoclonal antibody are expected to have titers 
equal to that in immunized untreated mice. 

20 II.B.2 Effect on Clinical EAMG 

The effect of treatment with anti-IFN-7 on clinical EAMG is assessed. Myasthenia symptoms include a 
characteristic hunched posture with dropping of the head and neck, exaggerated arching of the back, 
splayed limbs, abnormal walking, and difficulty in righting. Mild symptoms are present after a standard 
25 stress test involving swimming. Berman and Patrick (1980), J. Exp. Med. 151, 204. Weakness is ameliorated 
(unless the mice are moribund) within 5-10 minutes of administration of neostigmine bromide (0.0375 
mg/kg) and atropine sulfate (0.015 mg/kg) intraperitoneal^. 

Treatment of AcChbr-immunized mice with anti-IFN-7 antibody is expected to prevent or ameliorate the 
clinical symptoms of EAMG. 

30 

III. Treatment of Mice with Collagen-Induced Arthritis with Anti-IFN-7 Antibodies: A Model for Human 
Rheumatoid Arthritis 

In humans, susceptibility to rheumatoid arthritis is associated with HLA D/DR. Thomson, supra. The 
35 immune response in mice to native type II collagen has been used to establish an experimental model of 
arthritis with a number of histological and pathological features resembling human rheumatoid arthritis. 
Susceptibility to collagen-induced arthritis (CIA) in mice has been mapped to the H-2 I region, particularly 
the l-A subregion. Huse et al. (1984), Fed. Proc. 43, 1820. 

Mice from a susceptible strain, DBA-1 , are caused to have CIA by treatment of the mice with native 
40 type II collagen, using the technique described in Wooley and Luthra (1985), J. Immunol. 134, 2366, which 
is hereby incorporated herein by reference. 

The mice are treated with anti-IFN-7 antibodies as follows: group 1 is treated one day prior to 
immunization with type II collagen, group 2 is treated one day after immunization, and group 3 is treated 2 
days after immunization. Control groups of animals are treated according to this schedule, substituting PBS 
45 or irrelevant monoclonal antibodies for anti-IFN-7 antibodies. 

The effect of anti-IFN-7 antibody treatment on manifestations of the disease are monitored. These 
manifestations include antibody titers to collagen, histologic changes, and clinical symptoms associated with 
the disease. 

Treatment with anti-IFN-7 antibody is expected to cause a lessening of the antibody titer to collagen, 
so relative to that in immunized untreated mice or immunized control mice. It also is expected to cause a 
lessening in the histological changes and an amelioration or prevention of the clinical symptoms. 

IV. Treatment of BB Rats with Anti-IFN-y Antibodies: A Model System for Insulin-Dependent Diabetes 
Mellitus (IDDM) and for Thyroiditis in Humans 

55 

IDDM is observed as a consequence of the selective destruction of insulin-secreting cells within the 
isiets of Langerhans of the pancreas. Involvement of the immune system in this disease is suggested by 
morphologic evidence of early infiltration of the islets by mononuclear cells, by the detection of anti-islet cell 
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antibodies, by the high frequency of HLA-DR3 and -DR4 alleles in IDDM populations, and by clinical 
associations between IDDM and various autoimmune diseases. An animal model for spontaneous IDDM and 
thyroiditis has been developed in the BB rat. As in humans, the rat disease is controlled in part by the 
genes encoding the MHC antigens, is characterized by islet infiltration, and is associated with the presence 

5 of anti-islet antibodies. The l-E equivalent class II MHC antigens appear to be involved in manifestation of 
the autoimmune diseases in the BB rat Boitard et al. (1985), Proc. Natl. Acad. Sci. U.S.A. 82, 6627. 

The rats are treated with anti-IFN-7 antibodies as follows. A first group receives weekly intraperitoneal 
injections of anti-IFN-7 antibody beginning at an early age, well before clinical symptoms of diabetes are 
manifest, i.e., at about 35 days old. A second group is treated similarly, but treatment is begun at a later 

70 age, i.e., at about 70 days old; nevertheless, treatment is still begun before the full manifestation of clinical 
diabetes. For these purposes, clinical diabetes is determined by urine glucose levels. Control groups of 
animals are treated according to this schedule, substituting PBS or irrelevant monoclonal antibody for anti- 
IFN-7 antibody. 

Prior to the first injection, each animal is starved overnight and checked for normoglycemia. Animals are 
75 clinically evaluated every other day for body weight and glycosuria. Glycosuric animals are bled for a 
plasma sample for glucose determination. Diabetic animals have a 4-hr fasting glycemia value of >16 
mmol/liter. All diabetic animals are sacrificed when ketotic for collecting a blood sample for serum and 
pancreas and thyroid tissue samples for morphological evaluation. All nondiabetic animals are sacrificed at 
age 120 days for collecting an overnight fasting plasma sample for glucose determination, a blood sample 
20 for serum, and pancreas and thyroid tissue for morphologic evaluation. 

In morphologic evaluation, insulitis is characterized by the presence of mononuclear inflammatory ceils 
within the islets. Thyroiditis is characterized by focal interstitial lymphocytic infiltrate within the thyroid 
gland, as a minimum criterion. Most severe cases show diffuse extensive lymphocytic infiltrates, disruption 
of acini, fibrosis, and focal Hurthle ceil change. See Boitard et al., supra. 
25 Treatment of the BB rats with anti-IFN-7 antibodies is expected to ameliorate or prevent the manifesta- 
tion of the clinical and morphological symptoms associated with IDDM and thyroiditis. 

V. Treatment of Non-Obese Diabetic (NOD) Mice with Anti-IFN-7 Antibodies: A Model for Human IDDM 

30 The NOD mouse strain (H-2K d D b ) is a murine model for autoimmune IDDM. The disease in these 
animals is characterized by anti-islet cell antibodies, severe insulitis, and evidence for autoimmune 
destruction of the 0-cells. Makino et al. (1980), Exp. Anim. 29; Kanazawa et al. (1984), Diabetologia 27, 113. 
The disease can be passively transferred with lymphocytes and prevented by treatment with cyclosporin-A. 
Ikehara et al. (1985), Proc. Natl. Acad. Sci. U.S.A. 82, 7743; Mori et al. (1986), Diabetologia 29, 244. 

35 Untreated animals develop profound glucose intolerance and ketosis and succumb within weeks of the 
onset of the disease. Seventy to ninety percent of female and 20-30% of male animals develop diabetes 
within the first six months of life. Breeding studies have defined at least two genetic loci responsible for 
disease susceptibility, one of which maps to the MHC. Characterization of NOD Class II antigens at both the 
serologic and molecular level suggest that the susceptibility to autoimmune disease is linked to l-A fl . Acha- 

40 Orbea and McDevitt (1987), Proc. Natl. Acad. Sci. U.S.A 84, 235. 

Female NOD mice are treated with anti-IFN-7 antibodies as follows. A first group receives weekly 
intraperitoneal injections of anti-IFN-7 antibody beginning within 24 hours after birth. A second group is 
treated similarly, but treatment is begun when the mice are adult, i.e., the first injection is 2 weeks after 
birth. Control groups of animals are treated according to this schedule, substituting PBS or irrelevant 

45 monoclonal antibody for anti-IFN-7 antibody. After 3 months the animals are monitored for urine levels of 
glucose to measure disease onset. 

Treatment of Female NOD mice with anti-IFN-7-antibodies is expected to lengthen the time before the 
onset of diabetes and/or to ameliorate or prevent the disease. 

50 VI. Treatment of Rats with Adjuvant-Induced Arthritis with Anti-IFN-7 Antibodies: A Model for Human 
Rheumatoid Arthritis 

Adjuvant arthritis in rats is an experimental model for human arthritis, and a prototype of autoimmune 
arthritis triggered by bacterial antigens. Holoshitz et al (1986) in Prospects of Immunology (CRC Press); 
55 Pearson (1964), Arthritis Rheum. 7, 80. The disease is the result of a cell-mediated immune response, as 
evidence by its transmissiblity by a clone of T-cells which were reactive against the adjuvant (MT); the 
target self-antigen in the disease, based upon studies with the same cloned cells, appears to be part(s) of a 
proteoglycan molecule of cartilage. Holoshitz et al, supra. 
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Adjuvant disease in rats is produced as described by Pearson, supra., i.e., by a single injection of 
Freund's adjuvant (killed tubercle bacilli or chemical fractions of it, mineral oil, and an emulsifying agent) 
given into several depot sites, preferably intracutaneously or into a paw or the base of the tail. The adjuvant 
is given in the absence of other antigens. 

5 The rats are treated with anti-IFN-7 antibodies as follows: group 1 is treated one day prior to injection of 
adjuvant, group 2 is treated one day after immunization, and group 3 is treated 2 days after immunization. 
Control groups of animals are treated according to this schedule, substituting PBS or irrelevant monoclonal 
antibodies for anti-IFN-7 antibodies. 

The effect of anti-IFN-7 antibody treatment on manifestations of the disease are monitored. These 

70 manifestations are histopathologic^, and include an acute and subacute synovitis with proliferation of 
synovial lining cells, predominantly a mononuclear infiltration of the articular and particular tissues, the 
invasion of bone and articular cartilage by connective tissue pannus, and periosteal new bone formation, 
especially adjacent to affected joints. In severe or chronic cases, destructive changes occur, as do fibrous 
or bony ankylosis. These histopathological symptoms are expected to appear in control animals at about 12 

75 days after sensitization to the Freund's adjuvant. 

Treatment with anti-IFN-7 antibody is expected to cause an alleviation of the histopathological symp- 
toms associated with adjuvant induced arthritis. 

Utility 

20 

The various embodiments of the invention are useful for the treatment of individuals susceptible to 
autoimmune diseases, particularly those linked to or involving the Class II antigens encoded within the 
MHC. The treatment with anti-IFN-7 antibodies of individuals susceptible to systemic lupus erythematosus 
who do not yet have full manifestation of the associated nephritis delays the onset of nephritis and 
25 ameliorates the clinical symptoms of the disease. 

Claims 

1. Use of an agent which interferes with the physiological activity of 7-interferon (IFN-7) in the manufac- 
30 ture of a medicament for use in an immunotherapeutic method for treating an individual to control a 

disease associated with an MHC-linked immune response gene of the individual. 

2. Use according to claim 1 , wherein the agent is an antibody 

35 3. Use according to claim 2, wherein the individual is human and wherein the disease is systemic lupus 
erythematosus, or is myasthenia gravis, or is coeliac disease, or is juvenile rheumatoid arthritis, or is 
Behcet's disease, or is pemphigus vulgaris, or is insulin-dependent diabetes (IDDM), or is autoimmune 
thyroiditis. 

40 4. Use according to claim 2 or 3 wherein the medicament is for parenteral or intravenous administration at 
a concentration of antibody in the range of about 1 to about 20 mg/ml, or wherein the amount of 
antibody is in the range of about 0.1 to about 2.0 grams per liter of blood volume of the individual. 

5. A unit dosage form for treating an individual to control a disease associated with an MHC-linked 
45 immune response gene of the individual, comprising antibodies against IFN-7 combined with a 

pharmaceutical^ acceptable vehicle, the amount of anti-IFN-7 antibodies in the dosage form being 
sufficient to substantially lessen manifestation of the disease, as determined by clinical symptoms 
associated with the disease, or as determined by the presence of antibodies directed against a self- 
product, said anti-self-product antibodies being associated with the disease and being absent in 
50 nondiseased individuals. 

6. The unit dosage form of claim 5 wherein the individual is human and the disease is systemic lupus 
erythematosus, or is myasthenia gravis, or is coeliac disease, or is IDDM, or is auto immune thyroiditis, 
or is Behcet's disease, or is pemphigus vulgaris, or is juvenile rheumatoid arthritis. 

55 

7. The unit dosage form or claim 5 or 6 wherein the dosage form is a parenteral dosage form, or is an 
intravenous dosage form, the vehicle is a solvent for the antibody, and the concentration of the antibody 
in the dosage form is about 1 to about 20 mg/ml, or the amount of antibody is in the range of 0.1 to 2.0 
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grams per liter of blood volume of the individual. 

8. Use of antibodies against IFN- 7 in the manufacture of a unit dosage form as claimed in any one of 
claims 5 to 7. 

5 

Patentanspruche 

1. Verwendung eines Mittels, welches die physiologische Wirksamkeit des Gamma-lnterferon (IFN- 7 ) 
hemmt, bei der Herstellung eines Medikaments zur Anwendung bei einem immuntherapeutischen 

to Verfahren zur Behandlung eines Individuums, urn eine Erkrankung zu bekampfen, die mit einem MHC- 
verketteten Immunantwort-Gen des Individuums assoziiert ist. 

2. Verwendung nach Anspruch 1, worin das Mittel ein Antikorper ist. 

75 3- Verwendung nach Anspruch 2, worin das Indiviuum ein Mensch ist und worin es sich bei der 
Erkrankung urn systemischen Lupus erythematodes Oder urn Myasthenia gravis Oder urn Zoliakie Oder 
urn juvenile rheumatoide Arthritis oder urn Behcet Krankheit Oder urn Pemphigus vulgaris Oder urn 
insulinabhangigen Diabetes (IDDM) oder um Autoimmunthyreoiditis handelt. 

20 4. Verwendung nach Anspruch 2 oder 3, worin das Medikament zur parenteralen oder intravenosen 
Verabreichung bei einer Antikorper-Konzentration im Bereich von etwa 1 bis etwa 20 mg/ml bestimmt 
ist, oder worin die Menge der Antikorper im Bereich von etwa 0,1 bis etwa 2,0 Gramm pro Liter 
Blutvolumen des Indiviuums liegt. 

25 5. Einheiten-Dosierungsform zur Behandlung eines Indiviuums, um eine Erkrankung zu bekampfen, die 
mit einem MHC-verketteten Immunantwort-Gen des Individuums assoziiert ist, umfassend AntikSrper 
gegen IFN-7 in Kombination mit einem pharmazeutisch geeigneten Trager, wobei die Menge der Anti- 
IFN-7-Antikorper in der Dosierungsform ausreicht, um das Auftreten der Erkrankung wesentlich zu 
vermindern, wie anhand der mit der Erkrankung assoziierten klinischen Symptome bestimmt, oder wie 

30 anhand der Gegenwart von Antikorpern bestimmt, die gegen ein Eigenprodukt gerichtet sind, wobei die 
Anti-Eigenprodukt-Antikorper mit der Erkrankung assoziiert sind und bei nicht-erkrankten Individuen 
abwesend sind. 

6. Einheiten-Dosierungsform nach Anspruch 5, worin das individuum ein Menschen ist und es sich bei der 
35 Erkrankung um systemischen Lupus erythematodes oder um Myasthenia gravis oder um Zoliakie oder 

um IDDM oder um Autoimmunthyreoiditis oder um Behcet Krankheit oder um Pemphigus vulgaris oder 
um juvenile rheumatoide Arthritis handelt. 

7. Einheiten-Dosierungsform nach Anspruch 5 oder 6, worin die Dosierungsform eine parenterale Dosie- 
40 rungsform oder eine intravenose Dosierungsform ist, der Trager ein Losungsmittel fur den Antikorper 

ist, und die Konzentration der Antikorper in der Dosierungsform etwa 1 bis etwa 20 mg/ml ist, oder die 
Menge der Antikorper im Bereich von 0,1 bis 2,0 Gramm pro Liter Blutvolumen des Individuums liegt. 

8. Verwendung von AntikSrpern gegen IFN-7 bei der Herstellung einer Einheiten-Dosierungsform nach 
45 einem der Anspruche 5 bis 7. 

Revendications 

1. Utilisation d'un agent qui interfere avec Tactivite physiologique de I'interferon-y (IFN-7) dans la 
so fabrication d'un medicament destinS & etre utilise dans une m&hode immunothdrapeutique pour traiter 

un individu afin d'enrayer une maladie associee h un gene de la reponse immunitaire liee au CMH de 
I'individu. 

2. Utilisation selon la revendication 1, dans laquelle Tagent est un anticorps contre rinterteron-7 (IFN-y). 

55 

3. Utilisation selon la revendication 2, dans laquelle I'individu est humain et dans laquelle la maladie est 
un lupus 6rythemateux systemique, une myasthenic grave, une maladie coeliaque, une arthrite 
rhumatoTde juvenile, la maladie de Behget, un pemphigus vulgaire, un diabete insulino-dependant, ou 
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une thyroTdite auto-immune. 

Utilisation selon la revendication 2 ou 3, dans laquelle le medicament est destine k etre administre par 
voie parenteral ou intraveineuse a une concentration d'anticorps dans la gamme d'environ 1 a environ 
20 mg / ml, ou dans laquelle la quantite d'anticorps est dans la gamme d'environ 0,1 & environ 2,0 
grammes par litre de volume sanguin de I'individu. 

Forme m^dicamenteuse unitaire destin^e k traiter un individu afin d'enrayer une maladie associSe k un 
gene de la reponse immunitaire iiee au CMH de I'individu, comprenant des anticorps contre l'IFN- 7 en 
association avec un vehicule pharmaceutique acceptable, la quantite d'anticorps anti-IFN-7 dans la 
forme unitaire etant suffisante pour diminuer sensiblemenr les manifestations de la maladie, determi- 
nes par les symptomes cliniques associes a la maladie, ou par la presence d'anticorps diriges contre 
un auto-antig&ne, lesdits anticorps anti auto-antig^ne §tant associes k la maladie et absents chez les 
individus non malades. 

Forme unitaire selon la revendication 5, dans laquelle I'individu est humain et la maladie est un lupus 
erythemateux systemique, une myasthenie grave, une maladie coeliaque, un diabete insulino-depen- 
dant, une thyroTdite auto-immune, une maladie de Behget, un pemphigus vulgaire, ou une arthrite 
rhumatoTde juvenile. 

Forme unitaire selon la revendication 5 ou 6, dans laquelle la forme unitaire est une forme pour la voie 
parent4rale ou intraveineuse, le vehicule est un solvant pour I'anticorps, et la concentration d'anticorps 
dans ladrte forme est d'environ 1 a environ 20 mg /ml, ou la quantite d'anticorps est comprise dans la 
marge de 0,1 a 2,0 grammes par litre de volume sanguin de I'individu. 

Utilisation d'anticorps contre l'IFN-7 dans la fabrication d'une forme unitaire telle que revendiquee dans 
Tune quelconque des revendications 5 a 7. 
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